Enriched environment prevents hypobaric hypoxia induced neurodegeneration and is independent of antioxidant signaling.
Hypobaric hypoxia (HH) induced neurodegeneration has been attributed to several factors including increased oxidative stress, glutamate excitotoxicity, decreased growth factors, apoptosis, etc. Though enriched environment (EE) has been known to have beneficial effects in various neurological disorders, its effect on HH mediated neurodegeneration remains to be studied. Therefore, the present study was conducted to explore the effect of EE on HH induced neurodegeneration. Male Sprague-Dawley rats were placed in enriched and standard conditions during exposure to HH (7 days) equivalent to an altitude of 25,000 ft. The effect of EE on oxidative stress markers, apoptosis, and corticosterone level in hippocampus was investigated. EE during exposure to HH was found to decrease neurodegeneration as evident from decreased caspase 3 expression and LDH leakage. However, no significant changes were observed in ROS, MDA, and antioxidant status of hippocampus. HH elevates corticosterone level and affected the diurnal corticoid rhythm which may contribute to neurodegeneration, whereas EE ameliorate this effect. Because of the association of neurotrophins and stress and/or corticosterone the BDNF and NGF levels were also examined and it was found that HH decreases their level but concurrent exposure to EE maintains their level. Moreover, inhibition of Tyrosine kinase receptor (Trk) with K252a nullifies the protective effect of EE, whereas Trk activation with agonist, amitriptyline showed protective effect similar to EE. Taken together, we conclude that EE has a potential to ameliorate HH mediated neuronal degeneration which may act through antioxidant independent pathway by modulation of neurotrophins.